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(1) Concerning the thin film EL element which shall be made by applying the voltage to 
the EL emission layer and the said EL emission layer, it is the thin film EL element, 
which shall be characterized by having such EL emission layer, which shall have 
MgS, CaS, SrS or BaS as the host material, which shall contain the thin film which 
is composed of P and at least one kind of selected rare earth metal, which are La, Ce, 
Pr, Nd, Sm, Gd, Tb, Dy, Ho, Er, Tm, Yb and Lu, and having the total density of the 
abovementioned rare earth metal within the said thin film to be 0.03 to 3.0 atm%, 
and having the density of P to be 1.3 to 4.0 times of the total density of the 
abovementioned rare earth metal. 

(2) It is the thin film EL element which is mentioned in Claim (1), which shall be 
characterized by having such EL element, which shall have CaS as the host material, 
which shall contain the thin film, which shall contain Ce and P within the host 
material, and having the density of Ce within the said thin film to be 0.03 to0.4 
atm% and having the density of P to be 1.3 to 4.0 times as the density of the 
abovementioned Ce. 

(3) It is the thin film EL element, which is mentioned in Claim (1), which shall be 
characterized by having such EL element, which shall have SrS as the host material, 
which shall contain the thin film, which shall contain Ce and P within the host 
material, and having the density of Ce within the said thin film to be 0.03 to 0.4 
atm% and having the density of P to be 1.3 to 4.0 times as the density of the 
abovementioned Ce. 

(4) It is the thin film EL element which is mentioned in Claim (1), which shall be 
characterized by having such EL element, which shall have SrS as the host material, 
which shall contain the thin film, which shall contain Ce, Eu and P within the host 
material, and having the density of Ce within the said thin film to be 0.04 to0.4 
atm%, having the density of Eu to be 0.01 to 0.03atm% and having the density of P 
to be 1.3 to 4.0 times as the density of the abovementioned Ce. 

(5) It is the thin film EL element which is mentioned in Claim (1), which shall be 
characterized by having such EL element, which shall have SrS as the host material, 
which shall be composed of laminated layers of the thin film, which shall contain Ce 
and P, and ZnS thin film, which shall contain Mn within the host material, and 
having the density of Ce within the thin film, which shall have the abovementioned 
SrS as the host material to be 0.03 to0.4 atm%, having the density of P to be 1.3 to 
4.0 times as the density of the abovementioned Ce, and having the density of Mn 
within the abovementioned ZnS thin film to be 0.1 tol.O atm%. 

3. Detailed explanation of the invention 
[Utility field of the industry] 

This invention is concerning the thin film EL element, which shall have the EL (electro 
luminescent) emission layer, which shall indicate the emitting by applying voltage, and it 
is especially concerning the thin film EL element, which is suitable for the flat display, 
which shall have multi color emitting. 

[Existing technique] 

The thin film EL element shall be the solid thin style film, which shall have excellent 
advantages such as being able to present the high quality and high contrast display. As 
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for the material of the EL emission layer, which shall contain such thin film EL element, 
ZnS, which shall contain Mn, which shall produce the yellow orange emission, is 
commonly known, and it is already made for the practical use, and the practical 
application for use of the measuring instruments and the numbers of varieties of 
information equipment are progressing. Also, recently, in order to display even more 
information, the thin film EL element, which is able to make a multi color display or full 
color display, is desired, and studying has been done enthusiastically in the area. In order 
to make a multi display by the thin film EL element, such EL emission layer, which shall 
produce RGB emitting, has been studied. As for the material for this, ZnS which shall 
contain Sm or CaS which shall contain Eu, etc., are used for the red color, ZnS which 
shall contain Tb or CaS which shall contain Ce, etc., are used for the green color, and SrS 
which shall contain Ce, etc., is used for the blue color. Also, in order to make the multi 
color display, such methods, such as laminating color filter to the thin film EL element 
which shall produce the white emitting, shall also be proposed, and as for the material of 
the EL emission layer which shall produce the white emitting, laminated layers of SrS, 
thin film which shall contain Ce and Eu, SrS thin film, which shall contain Ce and/or ZnS 
thin film, which shall contain Mn, have been studied. 

By the way, the reader should take note that various reports have been made until now 
concerning the stability of the emission of the thin film element which the 
abovementioned material is used for the EL emission layer, for example, concerning the 
ZnS related material, the stability of 20,000 to 100,000 hours for the thin film EL element 
has been confirmed when using Mn contained ZnS as the emission layer, and in the case 
of the thin film EL element which shall have the Tb contained ZnS as the EL emission 
layer, the stability has been reported as approximately 10,000 hours and it is almost ready 
to make it practicable (manuscript P.1010 of the 49 th Applied Physical Society Technical 
Lecture Meeting, autumn, 1988). Also, concerning the material of the alkaline earth 
metallic sulfide which shall contain the rare earth metal, the thin film EL element, which 
Eu contained CaS is used as for the use of the emission layer, it is reported that the 
emitting characteristics are stable for at least 700 hours at 4 KHz drive (manuscript P.619 
of the 33 rd Applied Physical Society Technical Lecture Meeting, spring, 1986), and this 
value is equivalent to at least 50,000 hours when driving is performed under the normal 
frequency condition (30 to 60 Hz). 

Generally, when thin film EL element is applied to the flat style display, the stability of 
the emitting characteristics of 20,000 to 50,000 hours under the condition of the normal 
frequency drive (30 to 60 Hz) shall be required, and in detail, it is necessary to keep the 
change of the emitting starting voltage to be within 10 voltage and the deterioration of the 
luminance at the drive voltage to be within 20%. However, concerning the thin film EL 
element which shall use material with the exception of ZnS related material and Eu 
contained CaS, especially the thin film EL element, which shall use the material of 
alkaline earth metallic sulfide, which shall contain the rare earth metal with the exception 
of Eu, which is the necessary material to have in order to make multi color display, it 
shall not satisfy the abovementioned conditions, and there was a problem in the stability. 
For example, the stability of the thin film EL element which shall have Ce contained SrS 
as the EL emission layer, has been reported, however, this thin film EL element shall 
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indicate the problems in the luminance and the emitting starting voltage (SID 89 Digest 
P. 321 or Spuringer Proceedings in Physics Vol. 38 Electro Luminescence P. 132, etc.). 

[Problem to be solved by the invention] 

The purpose of this invention is to accomplish the stability of the long hour use 
concerning the thin film EL element which shall have rare earth metal with the exception 
of Eu added Alkaline earth metallic sulfide for the EL emission layer. 

[Method of how to solve the problems] 

In order to solve the abovementioned problems, the inventors of this invention had 
examined them diligently, and it was discovered that the thin film EL element with the 
stability of the long hour use can be obtained by using the emission layer which is 
composed of P added rare metal contained alkaline earth metallic sulfide as the host 
material, and by regulating the P density and the density of the rare metal within the host 
material. Upon the discovery of the above, this invention was able to be completed. 
Therefore, this invention is concerning the thin film EL element which shall be made by 
applying the voltage to the EL emission layer, and the said EL emission layer, it is the 
thin film EL element, which shall be characterized by having such EL emission layer, 
which shall have MgS, CaS, SrS or BaS as the host material, which shall contain the thin 
film, which is composed of P and at least one kind of selected rare earth metal, which are 
La, Ce, Pr, Nd, Sm, Gd, Tb, Dy, Ho, Er, Tm, Yb and Lu, and having the total density of 
the abovementioned rare earth metal within the said thin film to be 0.03 to 3.0 atm%, and 
having the density of P to be 1.3 to 4.0 times of the total density of the abovementioned 
rare earth metal. The thin EL element of this invention shall be characterized by having 
an unique EL emission layer, and this emission layer shall have the alkaline earth 
metallic sulfide of MgS, CaS, SrS or BaS as the host material, and the rare earth metal 
and P contained thin film shall be contained within the host material, and also, P density 
and the density of the rare earth metal within the said thin film is regulated. The EL 
emission layer which shall contain the thin film, which shall contain P and the rare earth 
metal within the host material, shall mean that the EL emission layer shall only be 
composed of the abovementioned thin films, and/or the EL emission layer shall be 
composed of the laminated layer of the thin film and other film, etc. Also, concerning 
this invention, the density of the rare earth metal within the host material shall be 
regulated depending on the total atom number of the number of atoms of the rare earth 
metal / within the host material. Due to the reason that the EL emission layer shall 
contain the abovementioned thin film, the thin film EL element of this invention shall 
indicate the stability concerning the luminance. Further, although the reason is not 
confirmed, the atom number of each rare earth metal with the exception of Eu is 3, and 
the alkaline earth metallic loss, which shall be generated when such rare earth metal is 
contained to the alkaline earth sulfide, shall disappear because of P, and also, it is 
assumed that P and sulfur shall have a relatively close number of the ion radius. Also, 
the density of P which is contained in the EL emission layer of the thin film EL element 
of this invention, is preferably to be 1.5 to 3.0 times of the density of the total of the rare 
earth metal with the exception of Eu, and by containing within the abovementioned range 
of the amount, the obtained thin film EL element shall have even higher luminance and 
longer life. 
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Also, concerning the thin film EL element of this invention, especially concerning the 
thin film EL element which shall have the EL emission layer, which shall have CaS as 
the host material, Ce and P shall contain within the said host material, the density of Ce 
within the said thin film is to be 0.03 to 0.4 atm% and P density is to be 1.3 to 4.0 times 
of the density of the abovementioned Ce, it shall indicate stable green color emitting with 
high luminance, and concerning the thin film EL element, which shall have the EL 
emission layer, which shall have SrS as the host material, Ce and P shall contain within 
the said host material, the density of Ce within the said thin film is to be 0.03 to 0.4 atm% 
and P density is to be 1.3 to 4.0 times of the density of the abovementioned Ce, it shall 
indicate stable blue color emitting with high luminance. Further, the thin film EL 
element and the EL emission layer which the EL emission layer shall have SrS as the host 
material, thin films of Ce, Eu and P shall be contained to, Ce density within the thin film 
is to be 0.04 to 0.4 atm%, Eu density is to be 0.01 to 0.03 atm% and P density is to be 1 .3 
to 4.0 times of the density of the abovementioned Ce, shall be laminated with the thin 
film, which shall have SrS as the host material and shall contain Ce and P within the host 
material, and the ZnS thin film, which shall contain Mn as the layer. The Ce density 
within the thin film which shall have the host material as SrS and shall structure the 
abovementioned layer, shall be 0.03 to 0.4 atm%, P density shall be 1.3 to 4.0 times of 
the abovementioned Ce density, and Mn density (Atom number of Mn / Total atom 
number within the ZnS thin film) within the abovementioned ZnS thin film shall be 0.1 to 
1.0 atm%. Such thin film EL element shall produce stable white emitting, and therefore, 
by laminating the color filter, the thin film EL element which can indicate multi color 
display can be obtained. 

The structure of the thin film EL element of this invention shall not be limited if it 
contains the abovementioned EL emission layer and has the method to apply voltage to 
the said EL emission layer, and such example structure is shown in Figure 1. Concerning 
Figure 1, voltage shall be applied to the EL emission layer 4 through the transparent 
electrode 2 and the rear electrode 6. Also, although the thickness of the emission layer 
related to the thin film EL element of this invention shall not be specially limited, it is 
preferable to make it between 0.5 to 2.5 urn considering the brightness and the drive 
voltage of the thin film EL element. 

The EL emission layer of the thin film EL element of this invention shall be created by 
different kinds of the thin film forming techniques such as the sputtering method, the 
deposition technique, CVD method, MOCVD method and ALE method, etc. Among 
those forming techniques, in the case of using the deposition technique to create the EL 
emission layer, the rare earth metal and P added vapor source shall be used as the sulfide, 
which is used for the host material of the EL emission layer, and the addition of P to the 
vapor source can be made by adding varieties of phosphide such as phosphate, red 
phosphorus and strontium phosphide, etc., however, especially the use of NH4H2PO4 is 
preferred, and by using this, the adjustment of P density within the EL element shall 
become easy. 
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Also it is preferable to perform heat treatment at 400 to 700 °C within either vacuum 
atmosphere or inert gas atmosphere after forming is completed no matter which method 
is used for such forming, and by doing this, the stability of the emitting characteristics of 
the thin film EL element which is obtained by the forming, shall be improved. 

[Example of implementation] 

Herebelow, the implementation examples of this invention shall be shown, however, this 
invention shall not be limited to those examples. 

(Implementation example 1) 

The thin film EL element, which is shown in Figure 1, was created as follows. First ot all, 
the stripe shaped transparent electrode 2 was created by the photo etching method on top 
of the glass substrate 1, then the first insulation layer 3 was created on top of them. The 
first insulation layer 3 was created by laminating Si0 2 thin film of the thickness of 0.03 
urn and Si 3 N 4 thin film by the RF sputtering method. Next, EL element 4 of the 
thickness of approximately 1.1 urn was created on top of the first insulation layer 3. The 
EL emission layer 4 was created by the electron beam deposition technique using the 
pellet, which was molded by mixing Ce 2 S 3 of 0.08 atm% and NH4H2PO4 to SrS, as the 
vapor'raw material. As for the condition of the deposition, the substrate temperature was 
fixed at 650 °C, the reachable vacuum condition was made less than 3x10' Torr, the 
atmosphere during the deposition was controlled by introducing hydrogen sulfide of 1 x 
lO^Torr, and the accumulation speed was set as 5 A / sec. As for the result of this, Ce 
density within the EL emission layer became 0.09 atm%. Further, P density within the 
EL emission layer was adjusted by changing the containing amount of NH4H2PO4 within 
the vapor raw material. After that, the second insulation layer 5 was created by 
laminating 0.15 ^im of Si 3 N 4 thin film and 0.05 urn of SrTa 2 0 6 thin film using the RF 
sputtering method on top of the EL emission layer 4, and further, on top of this, 0.1 urn 
of the metal Al was created at the straight crossing position with the transparent electrode 
as the rear electrode 6, and then the thin film EL element was completed. 

Next, the characteristics test of the obtained thin film EL element was performed. In 
order to perform the characteristics test, the rear glass was attached to the thin film EL 
element to prevent humidity, and the injection space was sealed by inserting silica gel 
contained silicon oil from the injection space between the said rear glass and the thin film 
EL element. Also, the characteristics test was performed by applying sine wave voltage 
of 1 KHz between the transparent electrode 2 and the rear electrode 6 in order to measure 
luminance, etc., the aging for measuring the life span of the thin film EL element was 
performed by applying the voltage, which was 50 V higher than the initial emitting 
starting voltage, at the drive frequency of 5KHz. Further, the condition of this aging was 
acceleration of approximately 100 to 200 times compared to the normal element drive 
condition. 

As for the characteristics test, aging determination of the luminance (L 6 o) was performed 
at the voltage, which was 60 V higher than the emitting starting voltage of the initially 
obtained thin film EL element. Also, as for the elapsed time, the aging of the thin film 
EL element was performed. The determination result is shown in Figure 2 (the initial 
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luminance is standardized as 1.0). As for the result of the determination, it was 
discovered that concerning the thin film EL element which shall contain the EL emission 
layer, which shall contain at least 0.12 atm% of P, at least 80% of the initial luminance 
was maintained even after the aging of 300 hours, and especially in the case of containing 
P amount of 0.23 atm%, at least 80% of the initial luminance level was maintained even 
after the aging of 1000 hours. 

Figure 3 shows the variation of the emitting starting voltage of after 300 hours compared 
to the aging of after 10 hours. The variation of the emitting starting voltage of the thin 
film EL element which shall contain the EL emission layer which shall contain at least 
0.10 atm% of P was within 10 V, and especially concerning the trial material which shall 
contain at least 0.17 atm% of P, the variation of the emitting starting voltage was within 4 
V, which was fairly good. 

Figure 4 shows the dependency of the chromaticity coordinates against P density within 
the EL emission layer. Together with the increase of P density, the chromaticity 
coordinates was shifted to the blue color side. Also, according to the absolute value of 
the luminance of the thin film EL element, as it is shown in Figure 5, the thin film EL 
element, which shall have the EL emission layer, which does not contain P, was high 
during the initial period, and after 24 hour aging, the thin film EL element, which shall 
have the EL emission layer, which contains 0.1 to 0.2 atm% of P density, indicated the 
highest number. 

(Implementation example 2) 

The thin film EL element was created using the same method as the implementation 
example 1. However, the Ce density within the EL emission layer was made between 0.1 
and 0.5 atm%, the ratio of Ce and P was made 1 to 3, then several kinds of the thin film 
EL elements were created. Next, L 6 o was measured after performing 300 hour aging at 5 
KHz to the obtained thin film EL element. As for the result of this, when P / Ce is more 
than 1.3, and after the 300 hour aging was performed, luminance of at least 80% of the 
initial number was maintained. Figure 6 shows the dependency toward the ratio between 
P and Ce (P / Ce) of L 6 o (The initial luminance was standardized as 1.0). 

Also, the initial luminance of the obtained thin film EL element was measured. Figure 7 
shows the dependency of the initial luminance against Ce density within the EL emission 
layer of the case when P / Ce is 2. The highest initial luminance was indicated when the 
Ce density within the EL emission layer was 0.1 to 0.2 atm%, and it became less than the 
half when it exceeded 0.4 atm%. 

(Implementation example 3) 

The thin film EL element was created using the same method as the implementation 
example 1 . However, after the emission layer 4 was deposited making the Ce density 
within the EL emission layer to be 0.1 atm% and P density within the EL emission layer 
to be 0.2 atm%, heat treatment was applied for one hour at 600 °C within the vacuum 
atmosphere of 5 x 10" 6 Torr in order to create the thin film EL element. Also, at the same 
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time, for the comparison purpose, the thin film EL element which shall not apply heat 
treatment was also created. 

Figure 8 compares the aging of luminance - voltage characteristics of the trial material of 
when the heat treatment was not applied (a) and when the heat treatment was applied (b). 
In the case of the thin film EL element which the heat treatment was not applied, after 3 1 
hour aging, together with the increase of the emitting starting voltage, the incline of the 
luminance - voltage characteristics decreased gradually, and therefore, although the 
aging of L 6 o was approximately 10% between 31 hours and 300 hours, the luminance at 
the fixed voltage became lower by approximately 20%. Compared to this, as for the thin 
film EL element, which the heat treatment was applied, after 31 hour aging, although the 
emitting starting voltage was increased a little, luminance - voltage characteristics was 
shifted almost parallel. Because of this, there were almost no change in L 6 o between 3 1 
hours and 300 hours, and the change of the luminance at the fixed voltage was even 
within 10%. 

(Implementation example 4) 

The thin film EL element was created using the same method as the implementation 
example 1. However, after depositing the EL emission layer 4, which shall have CaS as 
the host material making Ce density to be 0.1 atm%, P density to be 0 atm% and 0.2 
atm%, heat treatment was performed for one hour at 600 °C within the vacuum 
atmosphere of 5 x 10" 6 Torr. L 6 o after applying 300 hour aging at 5 KHz to the obtained 
element was 20% when the P density was 0 atm% against the initial L 60 , and was 95% in 
the case of 0.2 atm%. This element indicated the green color emitting with high 
luminance. 

(Implementation example 5) 

The thin film EL element was created using the same method as the implementation 
example 1. However, after depositing the EL emission layer 4 making Pr as the rare 
earth metal, which shall be added to SrS, Pr density to be 0.1 atm%, P density to be 0 
atm% and 0.2 atm%, heat treatment was performed for one hour at 600 °C within the 
vacuum atmosphere of 5 x 10" 6 Torr. The initial L 6 o of this element indicated almost the 
same value when P density within the EL emission layer was 0 atm% and when P density 
within the EL emission layer was 0.2 atm%. Also, L 6 o after applying 300 hour aging at 5 
KHz was decreased to 55% when the P density against the initial L 6 o was 0 atm%. On 
the other hand, when the P density was 0.2 atm%, luminance suddenly kept increasing 
after aging until 20 hours, and L 6 o became 150% of the initial L 6 o, and the luminance kept 
increasing even after that, but gradually, then L 6 o after 300 hour aging became 165% of 
the initial L 6 o. Also, the variation of the emitting starting voltage was within 7 V after 
applying 300 hour aging regardless of the P density. 

From the aforementioned result, concerning the thin film EL element which shall have 
the EL emission layer, which shall contain Pr and P within the host material of SrS, it 
was discovered that the luminance shall increase by adding P to the emission layer and 
the stability shall be given by aging. Further, this element indicated the white color 
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emitting with spectrum which shall have the relationship of the complementary color, 
which shall have high luminance. 

(Implementation example 6) 

The thin film EL element was created using the same method as the implementation 
example 1. However, after depositing the EL emission layer 4 making Tb as the rare 
earth metal, which shall be added to SrS, Tb density to be 1.0 atm%, P density to be 0 
atm%, 1.5 atm% and 2.5 atm%, heat treatment was performed for one hour at 600 °C 
within the vacuum atmosphere of 5 x 10" 6 Torr. L 60 of this element, after applying 300 
hour aging at 5 KHz, was 25% when the P density was 0 atm%, 83% when the P density 
was 1.5 atm% and 90% when the P density was 2.5 atm%. This element indicated the 
green color emitting with high luminance. 

(Implementation example 7) 

The thin film EL element was created using the same method as the implementation 
example 1. However, after depositing the EL emission layer 4 making Ce and Eu as the 
rare earth metal, which shall be added to SrS, Ce density to be 0.1 atm%, Eu density to be 
0.02 atm% and P density to be 0 atm%, 0.13 atm% and 0.2 atm%, the heat treatment was 
performed for one hour at 600 °C within the vacuum atmosphere of 5 x 10* 6 Torr. L 60 of 
this element, after applying 300 hour aging at 5 KHz, was 32% when the P density was 0 
atm% against the initial L 60 , 82% when the P density was 0.13 atm% and 98% when the 
P density was 0.2 atm%. This element indicated the white emitting with wide spectrum 
of between 450 and 700 nm and had high luminance. Further, by combining the color 
filter of red, green and blue with this thin film EL element, good red, green and blue 
emitting was obtained. 

(Implementation example 8) 

The thin film EL element was created using the same method as the implementation 
example 1. However, 0.5 urn of ZnS thin film, which contains 0.4 atm% of Mn was 
created by the electron beam deposition technique previously making the substrate 
temperature to be 230 °C in order to make the emission layer 4 having 2 layered 
structure, then on top of this thin film, another thin film, which contains Ce and P within 
the host material, which is SrS, was laminated. Further, the thin film which shall have 
SrS as the host material was created at the hydrogen sulfide atmosphere of 1 x 10 Torr 
making the substrate temperature to be 650 °C, and was created by depositing the 
thickness of 1.0 |am in order to make the Ce density 0.1 atm%, P density 0 atm% and 0.2 
atm%, then the heat treatment was performed for one hour at 600 °C within the vacuum 
atmosphere of 5 x lO^orr. L 60 of this element, after applying 300 hour aging at 5 KHz, 
was 50% when the P density was 0 atm% and 96% when the P density was 0.2 atm%. 
This element indicated the white emitting with wide spectrum between 450 and 600 nm, 
which shall have high luminance, initially. Concerning the emitting color after 300 hour 
aging, in the case of the P density was 0 atm%, the emitting from the SrS thin film which 
shall contain Ce, became extremely weak, and it became yellow orange color, which was 
the same emitting color as Mn contained ZnS thin film. Compared to this, when the P 
density was 0.2 atm%, even after 300 hours, the emitting color was almost the same, and 
it produced good white emitting, and by combining the color filter of red, green and blue 
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with this EL element, emitting of good red, green and blue, which also has high 
luminance, was obtained. 

[Effectiveness of the invention] 

As it is mentioned in the above, the thin film EL element of this invention shall have the 
kind of EL emission layer which is composed of alkaline earth metallic sulfide, which 
shall contain the rare earth metal, which shall indicate either RGB emitting or white color 
emitting, which can be used for the multi color display, and it accomplished the stability 
for long hours. Therefore, by using the thin film EL element of this invention, the multi 
color emitting EL element, which shall be reliable for long hours, can be actualized. 

4. Simple explanation of the figures 

Figure 1 is a cross section drawing of indicating one example of the structure of the thin 
film EL element of this invention. 

Figure 2 is a figure to indicate the result of the measurement of aging of L 60 of the thin 
film EL element of this invention, which was performed in the implementation example 
1. 

Figure 3 is a figure to indicate the result of the measurement of the variation of the 
emitting starting voltage after 300 hours compared to after 10 hour aging result of the 
thin film EL element of this invention which was performed in the implementation 
example 1. 

Figure 4 is a figure to indicate the chromaticity coordinates of the thin film EL element of 
this invention, which was created in the implementation example 1. 

Figure 5 is a figure to indicate the result of the measurement of the luminance at the 
initial period of aging, after 24 hours and after 300 hours concerning the thin film EL 
element, which was performed in the implementation example 1. 

Figure 6 is a figure to indicate the result of the measurement of L 60 after 300 hour aging 
and the initial L 60 of the thin film EL element of this invention, which was performed in 
the implementation example 2. 

Figure 7 is a figure to indicate the result of the measurement of the initial luminance of 
the thin film EL element of this invention, which was performed in the implementation 
example 2. 

Figure 8 is a figure to indicate the result of the measurement of the aging of luminance - 
voltage characteristics of the thin film EL element of this invention, which was 
performed in the implementation example 3. Within the figure, (a) indicates the 
measurement result of the element, which the heat treatment was not applied to during 
the forming process of the EL emission layer, and (b) indicates the measurement result of 
the element which the heat treatment was applied to. 
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Figure 1 



Figure 2 

Vertical: Luminance Leo 

(The initial luminance = 1.0) 



Figure 4 

Numbers in the figure shall 
indicate P density (atm%) 



Horizontal: Elapsed time (hour) 

Within the figure: 

(P shall indicate P density atm%) 



Figure 3 

Vertical: Variation of the emitting starting voltage (V) 
Horizontal: P density (atm%) 

Figure 5 6 



Figure 8 

(a) Trial material without heat treatment 
Within the figure: 

(from the top; 0 hour, 31 hours, 120 hours, 320 hours) 

Vertical: Luminance L6o (cd/m ) 
Horizontal: Voltage (V) 

(b) Trial material with heat treatment for one hour at 600 °C 
Within the figure: 

(from the upper right; 300 hours, 121 hours, 31 hours, 0 hour) 

Vertical: Luminance Leo (cd/m ) 
Horizontal: Voltage (V) 



2 

Vertical: Luminance L 6 o (cd/m ) 
Horizontal: P density (atm%) 



Vertical: Luminance Leo 
(The initial luminance = 1.0) 
Horizontal: Atom ratio of P / Ce 



Within the figure: 

(from the left; Initial time, after 24 hours 
after 300 hours) 



Figure 7 

Vertical: Luminance Leo (cd/m ) 



